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Badnaviruses (family Caulimoviridae, genus Badnavirus) have non-enveloped bacilliform particles containing a single copy of a circular dsDNA
genome of c. 7.4–7.6 kbp arranged in at least three conserved open reading frames. They are transmitted in a semi-persistent mode by mealybugs
and, for some species, also by aphids, scale insects or lacebugs. Several badnaviruses infect economically important tropical crops such as banana, 
cocoa, pineapple, sugarcane, taro and yam, and have a serious impact on yields. Over the past 10 years, endogenous viral sequences have been 
discovered and characterized in the genome of numerous crops, including badnavirus sequences in the genome of banana, yam and pineapple. It is 
expected that in silico analysis of plant genomic sequence data will reveal more endogenous viral sequences. 
Passiflora spp. from Guadeloupe and Australia were screened for badnavirus sequences by PCR across the conserved reverse transcriptase/RNaseH
region of the ORF 3 polyprotein. PCR was performed on purified total DNA, using degenerate primer pairs Badna 1A / Badna 4’ [1] and Badna FP / 
Badna RP [2, 3]. Badnavirus sequences were amplified from Passiflora edulis f. flavicarpa, a yellow mutant introduced to Australia and Guadeloupe in 
the beginning of the XXth century, and P. edulis f. rubicarpa. Badnavirus sequences were also amplified from species P. foetida, P. laurifolia, P. 
maliformis, P. quadrangularis and P. serrato-digitata, which were introduced in Guadeloupe from South and Central America at the turn of the XXth
century. On the contrary, no badnavirus sequences could be amplified from Australian native P. aurantia and P. herbertiana. In order to extend DNA 
sequences, amplification products obtained from total DNA purified from P. edulis f. flavicarpa and P. foetida using primer pair Badna 1A / Badna T(I)M 
[1, 4] were also cloned and sequenced.
Figure 1 : Amplification of the reverse transcriptase/RNaseH
region of the ORF 3 polyprotein
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¾ Phylogenetic analyses show that :
• there is no host speciation of endogenous badnavirus
sequences found in the Passiflora spp. used in this work. 
• P. edulis samples from Guadeloupe and Australia share 
highly similar sequences. The nature of these sequences 
(episomal vs integrated) is currently being explored. 
¾ Although no badnavirus has been reported yet in Passiflora
spp., bacilliform particles could be observed in an Australian 
P. edulis f. flavicarpa plant  (see    on figure 2) showing severe 
fruit puckering and leaf shoestring symptoms. Nevertheless, 
all other plants used in this study were asymptomatic. 
Figure 2 : Evolutionary relationships of 63 taxa, generated from ORF3 
nucleotide sequences amplified using badnavirus degenerate primers.
The evolutionary history was inferred using the Neighbor-Joining method. The bootstrap consensus tree inferred from 1000 replicates is taken to represent 
the evolutionary history of the taxa analyzed. Branches corresponding to partitions reproduced in less than 50% bootstrap replicates are collapsed. The 
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches. The tree 
is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances 
were computed using the Maximum Composite Likelihood method and are in the units of the number of base substitutions per site. Codon positions included 
were 1st + 2nd + 3rd + non coding. All positions containing gaps and missing data were eliminated from the dataset (Complete deletion option). There were a 
total of 353 positions in the final dataset. Phylogenetic analyses were conducted in MEGA4 [5]. 
Sequences amplified from Australian and Guadeloupe samples are in red and green respectively.  
: Sequences amplified from plants in which bacilliform viral particles were observed under electron microscopy.
PE : P. edulis; PL: P. laurifolia; PM : P. maliformis; PQ: P. quadrangularis; PSD : P. serrato digitata.
BSV: Banana streak virus; CaYMV: Canna yellow mottle virus; ComYMV: Commelina yellow mottle virus; CSSV: Cocoa swollen shoot virus; CVMV: Cassava 
vein mosaic virus; DBV: Dioscorea bacilliform virus; KTSV: Kalanchoe top spotting virus; RTBV: Rice tungro bacilliform virus; SCBV: Sugarcane bacilliform 
virus; TaBV; Taro bacilliform virus.
PE65
PE9
PE28
PE14
PE23
PE15
PE224
PE49
PE63
PM248
PE11
PE11
PSD204
PL301
PL305
PL309
PSD202
PE1A
PSD3
PQ17
PL20
PQ13
PQ18
PE46
PE47
PE35
PE01
PE40
PE51
PM244
PSD2
PE53
PE8
PE7
PE30
PE29
PE226
Passionfruit endogenous viruses
Bank10
Bank8
Bank13
Bank9
Bank6
Bank19
Cal22t
Zeb5
Banana endogenous viruses
CSSV
CaYMV
SCBIMV
SCBMorV
TaBV
DBV
ComYMV
BSGfV
BSMysV
BSCavV
BSOLV
BSImV
KTSV
Genus Badnavirus
Banana endogenous virusesBatu10
RTBV-WB
RTBV-Ch
RTBV-Phi1
Genus Tungrovirus
Genus CavemovirusCVMV
88
100
100
96
77
75
46
98
52
98
100
40
100
82
88
100
65
100
99
99
90
94
9
7
64
89
93
100
100
86
83
87
99
69
54
82
26
38
9
2
21
18
95
43
60
34
36
97
26
25
26
15
35
5
6
13
19
15
14
95
0.1
[1] Lockhart, B. E. L. & Olszewski, N., E., 1993. Serological and genomic heterogeneity of Banana streak badnavirus: Implications for virus detection in Musa germplasm. In Breeding Banana and Plantain for Resistance to Diseases and Pests, pp. 105-113. 
Edited by J. Ganry. Montpellier CIRAD.
[2] Yang IC, Hafner GJ, Dale JL, Harding RM, 2003. Genomic characterisation of taro bacilliform virus. Arch. Virol. 148, 937-949.
[3] Seal S., Muller E., 2007. Molecular analysis of a full-length sequence of a new yam badnavirus from Dioscorea sansibarensis.Arch. Virol. 152, 819-825.
[4] Gambley C.F., Geering A.D.W., Steel V., Thomas J.E., 2008. Identification of viral and non-viral reverse trnascribing elements in pineapple (Ananas comosus), including members of two new badnavirus species. Arch. Virol. 153, 1599-1604.
[5] Tamura K, Dudley J, Nei M, Kumar S, 2007. MEGA4: Molecular evolutionary genetics analysis (MEGA) software version 4.0. Mol Biol Evol. 24, 1596-9.
References
